. Ratemeter plots show action potential firing frequency recorded in a single VP neuron. In each of the 4 trials shown (separated by the time intervals indicated), the baseline firing had been pre-set to a value near 1 Hz by adjusting the holding current (not shown). Holding current was not changed during each of the trials. Note that application of the hyperosmotic solution to the OVLT (Hyper; +20 mosmol/kg; purple bar) consistently causes a slight increase in firing in control conditions (ACSF), but a greater response in the presence of Ang II. 
SUPPLEMENTAL EXPERIMENTAL PROCEDURES

Slice recordings
Angled hypothalamic slices were prepared as previously described (Stachniak et al., 2012) from male Long-Evans rats (50-80g, Charles River) or transgenic VPeGFP male and female Wistar rats (50-250g) anaesthetized with halothane, in accordance with a protocol approved by the McGill University Animal Care Committee. After extraction, brains were placed in ice-cold (0-4°C) oxygenated (5%/95% CO 2 /O 2 mixture) artificial cerebrospinal fluid (ACSF; 296±2 mosmol/kg, except where indicated) containing (in mM): NaCl, 120; KCl, 3; NaH 2 PO 4 , 1.23; MgCl 2 , 1.48; CaCl 2 , 1; NaHCO 3 , 25.95; and D-glucose, 10. The dorsal surface of the brain was glued to an angled (35°) mounting block and a single 400 m slice just caudal to the optic chiasma was cut on a vibratome (Leica VT1200), transferred to a recording chamber and perfused at ~2 ml/min with 32°C oxygenated ACSF.
Recordings began >45 minutes after slice preparation. Cells were visualized using an Olympus BX51WI upright microscope coupled to a Photometrics (Tucson, AZ) Coolsnap cf2 digital camera using RSImage software (Roper Scientific). Electrodes were visually guided to each cell using a motorized micromanipulator (SD Instruments Inc., Grants Pass, OR). Under these conditions, pipette series resistance was 5-15 M. Membrane potentials were not corrected for a liquid junction error of +2 mV. Unless otherwise stated, holding potential was -70 mV. Cell conductance and series resistance was monitored by applying a 50 mV hyperpolarizing pulse at the end of each sweep. For current clamp recordings, KMeSO 4 was used instead of K gluconate to reduce impairment of the afterhyperpolarization (Kaczorowski et al., 2007) . For synaptic playback experiments, whole cell voltage was recorded on a Multiclamp 700B amplifier attached to a Digidata 1440A interface controlled with pCLAMP 10 software. For neurobiotin labeled cells, each recording was followed by a 4 minute current injection protocol in voltage clamp, consisting of an oscillating current pulse to from -70 mV to +70 mV for 500 msec at 1Hz.
Recordings were excluded if the series resistance increased by more than 6 M over the course of the trial, or if the holding current exceeded -200 pA at any point.
Electrical stimulation of the OVLT
Electrical stimulation of the OVLT (one trial per 10s) was performed in the presence of picrotoxin (100 M) by passing current through a bipolar electrode embedded adjacent to the OVLT (Trudel and Bourque, 2003) . Bipolar stimulating electrodes were made from a pair of teflon-coated platinum-iridium wires (50 m o.d.; A-M Systems Inc., Everett, WA). Coating was removed for the final 250m of each wire. For stimulation, both wire tips were inserted into the OVLT. Stimuli (10 to 70A; 0.1 to 0.5ms) were delivered via an isolated stimulator device (DS2; Digitimer Ltd., Hertfordshire, England) triggered via the acquisition system.
Application of drugs by pressure-ejection
Hyperosmotic stimuli (+20 mosmol/kg; ACSF + 20 mM mannitol) and Ang II (Phoenix Pharmaceuticals, Burlingame, CA;10 (Trudel and Bourque, 2010) . Control experiments using extracellular recordings made at various positions relative to the tip of a pressure-ejection pipette delivering either glutamate or GABA confirmed that lateral diffusion was not a significant factor beyond a radius of 200 μm from the site of injection (data not shown). With regards to Ang II, bath application of Ang II at 100 nM readily and reliably affected EPSC amplitude (data not shown). Although effects of equivalent magnitude could also be evoked by local puffing of 0.1-1 M, a greater percentage of cells failed to respond than observed by bath application, presumably due to drug dilution or reduced cell access using this method. We therefore opted for 10 M to maximize the reliability of Ang II effects induced by local pressure-ejection.
Identification of OT and VP neurons
VP and OT neurons are indistinguishable by visual inspection alone. However immunohistochemistry has shown that the two cell types occupy well-segregated parts of the SON in angled horizontal slices of rat hypothalamus, with rostral parts of the nucleus comprising almost exclusively OT neurons and caudal parts of the nucleus comprising almost exclusively VP neurons (Stachniak et al., 2012) . Using position as an initial guide, cell identification was confirmed using one of two other approaches. First, when using slices prepared from transgenic rats expressing enhanced green fluorescent protein (eGFP) under the control of the vasopressin promoter (VPeGFP rats) (Ueta et al., 2005) , VP neurons could be directly identified by epifluorescence using a mercury lamp (Olympus, Model No. BH2-RFL-T3) and a green filter cube (Olympus, U-MNB2). Putative OT neurons were identified based on absence of eGFP combined with an extreme rostral position (Stachniak et al., 2012) . Otherwise, OT and VP neurons were identified by post-hoc immunohistochemisty in slices containing cells that were injected with neurobiotin during the recording. In the latter case, 1 cell per slice was recorded and its relative position in the nucleus noted. Primary antibodies included PS-41, a mouse monoclonal antibody direceted against vasopressin-associated neurophysin (1:25); and VA-10, a rabbit polyclonal antibody directed against oxytocin-associated neurophysis (1:250) (Altstein et al., 1988; Ben Barak et al., 1985) , secondary antibodies were labeled goat anti-mouse (Alexa 
Analysis of firing rates during hypertonic stimulation of the OVLT
For osmotic stimulation experiments, basal cell firing rates were initially adjusted to around 3 Hz by adjusting the amount of DC current being injected (generally less than ± 10 pA) and the firing rate was left to stabilize for > 1 min before the test. Basal firing frequencies ranged from about 0.5-6 Hz. Following Ang II application the cells were excited. Once this effect had stabilized (~60s), firing rate was readjusted to a value near the original baseline by injection of hyperpolarizing current (0.1-5 pA). The effect of a hyperosmotic stimulus to the OVLT was then re-examined in the continuous presence of Ang II in the SON. Firing frequency was analyzed in 30 seconds periods, just prior to hyperosmotic puff onset (baseline) and 10 to 40 seconds after onset. Cells were excluded from analysis if they showed no response to a hyperosmotic puff under any condition (Hz < 0.15 Hz), if spike rates were not stable during the baseline period, or if baseline frequency in the presence and absence of Ang II differed by more than 1.5 Hz.
Analysis of evoked EPSCs
To measure EPSC amplitudes, all of the EPSCs evoked in a particular cell were first averaged together to clearly determine the position of the peak of the EPSC and cursors were placed on either side of this peak. The amplitude of each individual evoked EPSC was then measured as the average of all points included within this fixed window, minus the baseline holding current before the corresponding sweep. For each cell, a "Control" EPSC amplitude was determined as the average of 12 EPSCs recorded before applying Ang II, and the effect of the peptide was measured as the average amplitude of the last 12 EPSCs recorded in the presence of Ang II.
To measure synaptically-evoked charge transfer (Q), a first pair of cursors (10 ms apart) was placed before the stimulus to measure baseline current (I baseline ) and a second pair of cursors was positioned to span the evoked response. The first cursor was placed before the rising phase of the EPSC (after the stimulus artefact had returned to baseline) and a second cursor was placed ~50 ms later. Therefore the mean evoked current (I evoked ) recorded this way captured the bulk of the current carried by the synchronous component of the evoked EPSC together with asynchronous events (aEPSCs) evoked by the stimulus. The value of Q was determined from the average synaptically evoked current (I evoked -I baseline ) multiplied by the duration of the second cursor window.
For PPR analysis, cells were excluded if they showed PPR values of less than 0.1 or greater than 10. For failure analysis, any evoked EPSC amplitude less than 5 pA was considered a failure.
Spontaneous EPSCs (sEPSCs) were recorded under isotonic or hypertonic conditions (to increase the proportion of OVLT mediated events), and detected using the template match function of Clampfit 10. Detected synaptic event amplitudes and inter-event intervals (IEI, ~3 min each) were subjected to a Kolmogorov-Smirnov analysis. Series resistance was less than 20 M, and did not vary by more than 3 M.
